(19>B*BH$ff/r (JP) 02) £fc 0, 4§ f£ & $| (A) (H)1$flFta8l^## 

#^¥10-508967 

(43)&30 ¥J5610*P(1998)9/I2B 



(5Dintci.» mim^ F I 

G 0 6 F 12/00 5 3 1 G 0 6 F 12/00 5 3 1 D 



(21)tBg»^ 


fc«¥8-535206 




(71)tfi©A 




(86) (22)ffiIBB 


^8^0996)8^295 








(85)»ifc£gaiB 


¥dc9^(1997) 5^ 1 B 






01748 - 9103 *!/*>h> U^X X 


(86)SBW»»# 


PCT/US 9 6/13 


7 8 1 




h'J-h 171 




WO9 7/0 9 6 7 6 




(72) 




(87>se^ms 


9^(1997)3/5138 








(31)0tffc*fc£®#*f 


08/522. 9 03 






01748 ^^>h> 7tPXh 


(32)«fcH 


1995^9£ 1 B 






> 13 


(33)WlGtt£9B 


#H (US) 








(suites 


EP(AT, BE, CH, 


DE, 






DK, ES, F I, 


FR, GB, GR, I E, 


I T, L 




02146 7)Vv9V> fih l J> D— H 


U, MC, NL. P 


T, SE), JP, KR 






15 








(74)ftSA 


#S± ft W6«) 



(57) 

3H CDx-^EttS'XxA (14) ^6212©^-*© 

*~>x^a (i6) ST^v^^vnwrwaia^-^ 

3l&JlttTS^:«)<D'>X^A&^*ii (2 5, 2 7), 
2!2<B?-*fB*->X7\M;JU (12) tllO 

77^ (2 4) if*, m 2 GD^-^Wft^X^AilKHa 
£n&5*-*il*S:tfS& 1 ©T^Ettt^X^Art^SS 
2 ©x-^IBtt^Xx ASTri hr-SnfcttJ&TSx- 

t5„ -£5Tfcl**ltt, fg2<B^-*gtt>'X5 L Atef& 
10[>a i -^fH1S^X^A^'&5 ; -^&«i«U 5r— ^& 







r 

4 
♦ 

H 


F 


•> 
I 

v. 


T * 
□ 

— V 

m J 


If 


F 







- Li- 




BEST AVAILABLE COPY 



- mk<OT s -9&m*:%ft-rz>m 1 ^-r-^iateasB : 

- ffriaiR 1 <Dy*-*mmmwfrt>ffs 2 ©^-^BBssBs-ciufc lt^-* 

SB. 

2. ^iaB2cD^-^iaii^@^^o^-^^^ic^$nT^!9, sfjiafg 

3. ttBf*— *BM6Btett, Hio^f^f)lxfcT-^^i 

*B«KBA*bMB*J>*< loot ^b^f-^^Srl^t^l^ 
7c#>, fHB^ft< £ lo^feg^bn^T- *K*jM»BJR2<0r f '--*B1» 
&BJifcB«$;h/tv>aa^a>£3^^ 

5. «HBSBi<o-7 f -^iB«*B*»e>«rB^< Hiooffteft^fcr-^ 

3S*&»ttftfc#*fc«>;ftl*r: 5 LT&btilty*-* SrltfrBSfS 2 ©t*- * BIBS 

@_b(ciaft-r6yt*. i&e*2©^-*ffi«SBwu t»B*«w£WcJ:o-c» 

6 . » 1 2fct5» 2 ©f*— ^Bltf*^ AoB-ety?>{ ^aBW*— ****** 

- d>fc< fcf>loo^— ^BBKB*»6f f --^*K**9--^9*--^t» 



-2- 



-3- 



11. Mi2m2co7 r -^istt^©^> ^iB^io^-^iBts^^x^tc^u^jia^ 
^m^as i oo^frftf-^ mm&w&ffi-ch z> "f-tbfefr btitzir- *mm\^ 

17. *lo^-*iB«£©a»£K 1 o^t-^MXU 1 :^ 1 tf>ir-* 
teaser, jitrfBSSi o^-^iaiftKB^Wfto^-^SKfSr^u. r©***> 



-4- 



- mmm 2 <of -*sb«sskk j: 0 imtsssb 1 of-*fatt3&Ea><bftif2!& 2 

of— *l2t£3£®— k'J?te< Hlo(Offc^f)ntf-^Ii«^ 

18. mfi2Sfl2 0f-*i2te^il^ «HB^l^T ? -^fatt^®^bt(rlS^2^)x 

m 0 

19. mmftn&'tmzni'Ko*? h7~?fr$*tix\,^z>m&<D&m$5i 7m 

20. m&.m2<D7*-*&femmn. v?-? tm&&i,x, mtzmiv 

^I2it^S^e>^IS^2<D^-^l5ti^©--i:tfIi5 / >^< £fc> locD^t 

21. Htrie^^aft-^>^< ioco-r-^Ms^@^^HT^s, it* 

22. ^12^20^-^12^®^^ ^&7£ftt>titzy*-?mm&femmT 

- iHI2^ 2 - * i2t£2£©K X V Mi2f - * a> b . ntri2$& 1 of 

- fifrf2'>£< tti oof-^^^i2^2cof-^iBtt^@±jciett$ 
*ut v > 5 a^a* sr&^-r 6 ^ < mtzm 2 of - * mmmm 1- <t •? ^utef- * 

- mmmm\zfc®L,T, ^IE^10f-^I2tt^g75^^l2^2 0f-^12 
£r^A/-Cf££, ft#o«Sfflf& 2 1 JSKi2ifco;frjfe 0 



-5- 



23. ^frr-fmmmmzm&tstitzm i o^-^iatsgfaa^ mwf—^^ 

*5 19, rtif) Of 5 - * ^*£>4> < * t> V * < o*>*s«rtB# 2 or - * IBfg 

- ^ie^2<D7 f -^l2it^@^J:i9^rl27 f -^^^®^b> 'M<i:tl 
oof- * £HI fc 5 f- * 5 * K*»5&*S* © 

? *>tf>4>fc < 1 1> 1 i*$tm-tz>wm ; 

- ttE»*fc:j6»L-c, ttrl5mio^-^i2it^@^efrfa^2 0v :r -^fa 

24. £lblC 

- iKriB^-^silis*^— 9 *fc-c*>a r t ziftmm 2 of— *ta 

(Settle* oTfc^U 

• ilMBK#£*tfc^ft< £ t> loof-^i?^^ieB2(D7 f -^fBti^fi 

ttten-cv***^ striae— ^*Ba*»cstuxroK*$h,fc/^/j;< t 



-6- 



25. £ <bi^ 

2 cox- * tettgiit _t tcisit £ v * * 



flftSBJB 1 <nir- ? &m&mt>» ^SSU 

26. gtji2m i <OT-*&»mmm&^-*&m$imiztt Lf^^ntti o 

27 . gfnaSB 2 cov* - * fStg^S <fc 9 MIS l^x-* IStiSj® rt tciEtS $ tt 
zttftttiZ. »*o«K*2 3^tC|B«^*fe, 



-8- 



- staffs i <Dir-*ft.mmm±izmm£tiit if or-* mm&mun 2 <n*r 



- Mia = tr- $ ttfc-r - * mm&m&m 2^-* mmmm± kib* $ tix 

32. iffliB^— ^KfflSllcJ: 9H^$ttfc«rfB^^< £ 1 oo^-^gffcteo 

ism 1 ^>-r— ^ ISii^gtc £ U 3lfl? $ Jxfc lo©7t-^yh ■Cfflrffi-r — * 
»fc*r£j«-*-<& r 1 a*$**LTV*5 % ftJfc<D$£iaS& 2 4 *lCfBlft<D^ife. 

33. x-^MS^SlC^^^^nfcB 1 0^-*f2tt£ffi^<bjg 2 

Hi-c^-^Sr^i-sfc^^riSfetcjBv^, fR i ox-^iate^SKte. tune 



-9- 



ram; 



- atrial i <OT-9&mm±\^&isfritT-9mmmKM 2 ©f-^ 

- utrefK 2 of - * faiS3£@±K tcttria^* <* nfc f - * «ria«rr s & 

- Miees $ Hfcf - * sir^mbb « 2 of - * iat8$&B_hu:ia« $ nr v * 



-10- 



. ^^fcf^^^fel^f^, ^1^^ (CPU) Xte** 

z> r t a* -e 1 4 v * (jot 5 - * ibh ^ ^ * ^ k r * ^-r * &m&R 



-n- 



<T f — * = tr— ^ife&W^^A^IiSRStLTt*:. 0»Ix.ff, EMC Corporation, 
Hopkinton, Massachusetts^^ A^^IE&Symmetrix 5500^— ^fat&v / ^"r-k_L 

im<nxm&¥ftomm6 s/o 52,0 3 9*<D*\z&mztnt7 ! -*%e,fr>x 



-12- 



^t5fc^)(7)>'^f M^&l:it^) 0 rov^x-Mcte*;* K ^>-t°^-* 
, &7£<Dt- 9 mm&f& 2 ^)f- * ISiti/^ A ±fclEtt $^^TV^5 i>>^i)*<Di& 

7F*'j>t£<bh i<><£t* J 7-*mm*Tiy7&ft$i'X^z> 9 
-mnm&m\£ts^x&, ^2(D^-^iati>>^xAt^ ^^al 

•^3>cd^) ^w-t-So znm&n. m2<D7*-? w&mmz. J: o x&m £ 
x- * iatt£B * x&m z tix r <d±l tcistg £ jxt ^ * jms* s -< < ^ 

mm** wm*)?-* m&<Dj&xm i ©7* — ? mammas utf-^s*^ 



-13- 



— ^lEt&i^T^Jitf) 1 o<D*§Ff£:2u5fc£ LT^5 9, 7*— 9ti*&Xft 

r £ £ ^ 7 - X 7 t-#lt Jixt v>£ 0 *<Dm<omM 

ft 2 cdx - * fats i/* a wt, ¥<n^-?mm-% i ^^-^ laitKC Ji-r^ii 
-e*> 9 sr 2 cot'— *&temm±\z\±&mztix\,^j;^ti*&&fel-z fctf^wr- 

*gi?ttf> 7 *><D 1 oXtt**«rK* UTJB 1 <&t*-*1B«B£«c» LB» v 
^WU x-^^m2<D7 f -^l2tS^@i-#ii^ 
* tf^fl 2 ©f- * i2tt^B± icie« $ tit v * 5 r t Sr^f 5 «>:r- 



-14- 



ZMX'irteSZ. t&xzz. 

conj ««:/n h^/^mm-r^^r^^D t^otixo^mmmmv 

y^Cio -c*£<£ $ *it ^ £ X o £ fix v ^ » * U v >*lS*»"Cttl^« 

m^irz>mtmxibz> 0 



-15- 



1 4lC«^S*l/Cl^*. 7 f -^iSfIMS&2 0 a-2 0 bOflli, ^MCtoT 

^2 0)^— ^letti^^-M 6 lite, 4>#< hh&2<0*r — ?mfe\/*'rM.l 
6±iCU^i^X\ f ^^—^mm<D^-^^y^X\^—zf/^2 4t^^X\ f ^ 
So - (D'r—*-? v Zfy.\-X"r—Z/M^ m2<D7 f —?mfai<'X'TJ*l 6<D±y h 



-16- 



fll^-rs r £ tc-rs a ^tr*.— * v>ofc J; o t£<f-2W&is*<r 

irA*^:/ 3 3 8 0/3 3 9 0) ft ^|CBI LTffc 1 0^-^15®^ 7 1 

^T-^r^^^-r (FBA) -C7 y h S ^ ^ RIlWI 1 7 a - 1 

7*— ^ISt&v'JX-r A 1 6^r^^ hXH-eofifecO^— ^Mif 1 2(Z)^-e^— ^ 

(DX'lb*). mx-tt. *m\Z-*:<nmm&l£^h LT^^iltV^EMC Corpo 
ration, Hopkinton, Massachusetts^^ A^FTiEftSymmetrix 55O0 N > I) ~-X*f~ 

^iimy ^^X«jg^2 0 a, 20 bSr^Tff! l ^-^fEt&v'^A l 4tC 

m^^x. xn** b i 2\z.£^xm2<D^—?mm^x^Ms i 6i>m&ztitz'& 

*r£L<te, r ! -#mm&1&2 8Wt, yfr7T4'< tesconj iifi&l&t^ 



-17- 



^(D'f— $ y h 1 2<OWT7 f -^ii«ftlS2 8 KfflJC 
h 1 2£^l<D^-*fetgv'*7 1 Ai 4or^o^fegE#<7)x~^iift^l 8fi 

Its SIOt- ^iBt&v'^A 1 4lOf^^-^7 5'^UOt 

U ^co^T^— ^SrfrLA^- ^|2tgv'^7 i A 1 6;mt>£:<£> ^1©J 

— T 5 r £ a*-c# £ <fc 3 0 |fc/ctt*x hxii^^)i©f-^^ 

3®v-^^^l 2^7^^^^$^<TI±^e>^V^5fefTfe^tl^^<9, 

2 8^2<DX^tfbV^-^IB1i^^^ 1 6 h^ff^ — fXnZCD 

y h i 2*csaRs^fc«, hxuf-^^a^^y n 2*s r^coj 

&#:m#WFf£5, 2 0 6,9 3 9-^&tfSf!5, 3 8 1,5 3 9 ^<Dtp\ZWlW£nffl^ 



-18- 



2<Dx-*f2t&3£© i 6 fit, ^ttfttS^W^isv^r^tooiio^-^STtfeau 
-^^j* (fi&sgfcjK r^^^/uj tiiftfiis) 

y^/^— 2 4 G>!7 9^X141*? htejESr^tvT. ^-*^ffl2<^-*f2 



-19- 



ir&j 7*<-*&m^mxn'7*-t*2 7 & sift-*- sr. tas-ets. 



27© r»*j 7*-*#i£#«gf*, #*L^IHfe^l«Jc:*5V^rtt, :r-*;f£j££r 
«Ctto;fclC v *2 0f- ^EB^fAl 6<D&mzfu±X2 7frZ:<n*f—$7' 

4 J*, icf^ 

Zxn^i/ huso - £ K#6o 

h y 5 0 (D&tCte, ^ 1 £>3£S/K V ~ — J±(Dfc#><D^> h V 5 2 tfjR 
*©»:f3:, Sfc3®#!J a- A 5 2 h 7 y ^ <Ofcft©^jRXtt 

^[^COai^hy 54 a -5 4 c*MK<. ^ 1 COHSCOfc^CD^^ b ]) 5 2. 54 

a — 5 4 c<D&\zn, 7^>-50TOxy h ]) \zx <o ^^titc^mmw±rm 



-20- 



y 5 2M^t* h7^^xy h y 5 4rtlc, r^^^j XteZ<D{&<Dm{£l^ 

xtmmmmi i a-i 7n<?rv^o^J;'9^^ol^^ic^©(c#^*t^^<T 

o — #l£b-c, ^ya*-Ai©h7^^2^i2<Df-^isi^fA i6rt© 

<DW&*i%mvy h6 i tmmz % % 7-^-7^/7-^24(07^^52 
teaman y 3. — a 1 o»a*««iry h 6 1 tra«ic* 9-0^^ h y 5 4 b 

vtm 2(o^7A$ ^tito frxnz tomato % a>*<om&xn&9L 

7a-l 7n*CfE*£ftT^*a>&a:£U ^^^(O^g^o^T^^ 



-21- 



^^^-^ia*»^***nfcJRttSr*i-S^, -£o#y zl-MzMT 



-22- 



i 6<D^**raKi8Hfu 7 a - 1 7 n±-?ttfc-tz>7*-*mm&&^m'tzk 



gar* Ur^ioo) i^3<z?*7^:/i o oa>e>^#>-c, sfttoicaw-t-s 

) . m 2 0^-^1211^^ A 1 61*** hXfi^^^^^^-^^S^ 
HI 2A$-tcD7 f — ^Sr^JffiT?#5 <t 5 M b (^s^l 0 4) % Ts^rvzfl 0 0 

X^t^^TyZfl 0 2tC*5V^m2<D^— ^f2lt^^A 1 6 ^±1^ 
— Zfl 0 6) o 

, #5 2(0-7*— ^fEltv^^-A 1 6 fifS 1 (At 5 — ^fatSv^xA 1 4M*fLl BM 

#<0*fr!>;* h£*i#U ifi&»t*>t>«f. h 1 2 Ic: <£ 9 ^fctl £ ftlS 2 
^M^tAI 6lcJ:oT3ffi*^;K,fclBi o»*^-<^€>IB 1 ©v 5 — ^IB« 

^fAi 4iz£vxmm$tiitm2<nm&*47^kmGfi'{7*&g>iz.&» : 



/ 



-23- 



bxttf*— *&s^ei 2^j§&-r£o *r*uc«v*-c, as 2 ©f*— ^ 
?^<omi&m&m&fttet>*y,z (*tv7i 1 6) o 

i/7fAl 6 1 * IStS^* 7" A 1 4 7&^m 2 00^-^15^^^^ A 1 

(^fyT'l 2 0) . ^2(Of-^iat^rAl 6<DftWnt7 
2 5lt, #^tP^^^^^i<^^^|2ftv'^7 i A^P>m2 07 f -- ^|5«-> 
^A*^K»»c»aS*L"Cl>5*»5A»*r**i-5 (^fy^l2 2) 0 7 s —* 

— f^^^y^^cm^?*. f-^'7?'^/f-^2 4ftov>T*xa>tf>i&^# 

W*<. 

U36>U**5e>, 7 f -^dS£l««c»iS$ix-CV^j:v>»& (^7^^12 2) , * 

&m<Djjmn&\^ h&&m+zm&xnm&<o*j'7iz&9 wz.&ib 



-24- 



7*128) , £:r-* rF7s/^j £rf>2tf>x— ^Eft^^Al 6cd^^t^-> 
"r—fffim (7*-^yM ftbWcjt*©^— ^WoPIWIIft 



-25- 



ftZfaisXTJ* 1 4 ^f>R»t bits «fc 9 tc-f5> £ ^ 5 r <b^#j££ftTl^£ 

o 



2 0 0, SI 4) o ^2C0^-^I2tgi/*X^ 1 6^, KXliT 5 — ftoMi/* 

•r'— ^fSf&v-^^A 1 6 ftT^^fdW^—^AW;^ (I/O) ^ u—v'g 



-26- 



XJ±rtffl50>AfcH;& (I/O) E#&ft&5<D\£tttfl,<ft<ft<>it!$jtk'T* % 12 
0 2) , ^lO^-^falt^^^Al 4 ^^^2(0^-^15*^^^ A 1 

\z.*z>m^ ^-—*f—xa^*"rJ±^>i/=-T\z, 



-^ISIt^^A 1 6rtc7>-r-*|Bt&»?fl 7 a - 1 7nW< 

^i2 6^Jit5:tl:^So -*S:l£. gfl^o£9SfS2<D^~*iett^ 
*-ri» 1 6lifl coo£ 9 riBj ^-^ISttV^xAl 4 J:^ t>^#V^fEti^S 

m 2 CD^-^lSt&v'^A 1 6 ft, 10(00* 9^1 A 1 4 

1 4{C^b^^ttl-rS (^f7^2 0 6) 0 ^2 0T f -^|5ttv'^^A 1 6 
i*s t>£ fc^Ilfc^t?, ^2<Dv :r -^i2ltiy^xAl 6± (^ipttlCfS* 
iryi"***!) 1 8 ft) K^-^SriattL 0 8) , f2^f- *I2 



-27- 



2 7 11 ^lO^-^fatg-^-rAl 4lC®tOM^V>T> IB 1 CQ^r — ^ IB 



wttf, *^H2^asrK^ r4i 1 
z^tizftz. -mc mm^ ^^/^o-fe^tt, tk^ u i 3 j 

K Lt^ot7 2 7li, S2©f- «t*/^fA l e^Vfc 
n-tr*2 5tt* 7K^4 1 1 2 ^ |cov>T£>** M 2*» 

8yS«fiJc*t LTlr bv^o £ 9 jg 2 (Ox— ^IStS^*^ ASrSJ»"Ct £ «£ 9 let* 



-28- 



-29- 



imi) 




-30- 



IM2] 



o 

CD 



V 



to 



ID 



i 
i 

IK 



x 



x 



CN 



rsi 



DO 

m 



* 
v 



13 



A 
I 

n 



Ok 



if* 



Csl 

If* 



VTT 

O rsi D -Q 
LO lH 

in m 



^ 



cs 
I 

rf 



(J U3 



-31- 



[0 3] 



100 



120 



104 



-1 08 



1 lav'xxA^e* 



JL 



-1 10 



112 



-1 14 



116 




122 



124 



-128 



g£ 1 <BvXxAfre> 



130 



5r— 4rM$I^?T 



FIG. 3 



-32- 



200 



f ^-»202 



-204 



206 



-208 



-210 



FIG. 4 



-33- 



[BIMI£tt&] 



INTERNATIONAL SEARCH REPORT 



Interna, jsl applicative No. 
PCT/US96/137B1 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :G06F 12/00. 13/00 

US CL 3©4/232.2.2«. 1,238.4; 393/182.04.600 
According to international Patent CUssificataon (IPC) or to both national 



rUtiifiririon and IPC 



B. FIELDS SEARCHED 



Minimum documentation icarcned (classification lystem followed by 
U.S. 364/232.2,24*. 1.238.4; 395/1*2.04.600 



symbola) 



i are included In the fields searched 



Electronic data bate contused during the alternation*! search (name of data base and, 1 
APS, Maya, JPOAPS, TD8, EPO, Proquest, Computer Select 



*cre practicable, search tenm used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of (he relevant passages 



Relevant to claim No. 



US, A 3,771,137 (BARNER ET AL) 06 November 1973, see 
col. 2, lines 34-36; col. 2, lines 31-34; col. 2, lines 51-58; 
col. 2. lines 53-54; col. 4, lines 58-62; coJ. 9, lines 39-47; 
col. 2, lines 31-55. 



1-33 



□ 



i are Umlcd in the continuation of Box C. 



See peter* family 





Date of toe actual completion of the international 
01 NOVEMBER 1996 



Date of nailing of (he international search report 

19 NOV 1996 



Name and railing sddneas of the ISA/US 



D.C. 20331 

PaorimilcHo. (703)305-3230 




IvLborized officer 

/ Thomas C. Lee \J(£jw 
; No. (703) 305-9717 



Form rCT/ISA/210 (wscond .hcea)(July 1992)* 



-34- 



/ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

^JREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□^)THER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



